Histological and ultrastructural features in the early stage of Purkinje cell degeneration in the cerebellar calcification (CC) rat.
The cerebellar calcification (CC) rat is a new neurodegenerative mutant with severe Purkinje cell loss and symmetrical calcifications in the cerebellar cortex manifesting ataxia: lack of coordination in body movements. In the present study, histopathological features were examined in the Purkinje cell degeneration in postnatal homozygous suckling rats without clinical signs, which were genotyped by microsatellite markers. In addition, the calcified Purkinje cells were investigated ultrastructurally and elemental analysis was performed on the deposits. Body weight of the homozygous (cc/cc) rats was already slightly lower compared with the heterozygotes (cc/+) in the neonatal stage. The degeneration of the Purkinje cells in the cc/cc rats was recognized obviously in lobules VI, VII, VIII and IX from 14 days after birth, a few days before the appearance of the ataxic behavior. The Purkinje cells in the region along the fissure between the VIII and IX lobule areas were intensely positive for periodic acid-Schiff reaction specific to glycoconjugates, and in this region, calcium depositions were weakly positive for von Kossa's stain. Electron microscopy also revealed that the calcified Purkinje cells possessed numerous electron-dense bodies containing inclusions with cystic structures such as vesicles, mitochondria and lysosomes, and these bodies were mainly composed of calcium and phosphorous. These findings suggest abnormal storage of glycoconjugates might be a trigger of Purkinje cell degeneration and serves as a matrix for accumulation of calcium phosphate in the cerebellum of CC rats.